 (Kemeny, Snell, & Thompson, 1957 
The ordered partition model (OPM) is designed to represent empirical response formats that are based on the idea of an ordered partition. Mathematically, an ordered partition divides a set into equivalence classes that then can be ordered, but the order does not extend inside the equivalence classes (Kemeny, Snell, & Thompson, 1957 (e.g., Flavell, 1971; Piaget, 1950; Werner, 1957) , in learning hierarchies (e.g., Gagne, 1968) , and in other educational domains (e.g., Van Hiele, 1986). However . The categories are related to the levels by a function B; (k) that is given by B (k) = k -1.
For data possessing this structure, Masters (1982 Masters ( , 1988 provided a derivation of the partial credit model (PCM) from certain assumptions.
Here, the pattern of that derivation is extended to the ordered partition case. Masters showed that the PCM can be derived if it is assumed that the probability of person n, with parameter 0,, responding in the first level of a pair of consecutive levels is governed by a simple logistic model, where Pnim is the probability of person n responding in level m to item i, and &eth;im is a parameter associated with the transition between levels m -1 and me Equation 1 can be rewritten (Andersen, 1973 (Andersen, , 1983 as: where 11i111 is a parameter associated with each level, 11iO = 0, and the relationship between Masters' 8 parameter and Andersen's il parameter is given by 8ùrI = 11ùrI -11i(111-I)' Masters derived the PCM from this assumption, and the resulting formulation for score levels is: masters (1982) (Masters, 1988 (Kelderman, 1989 (Bock, 1972 (Kelderman & Steen, 1988) can be used to estimate parameters, and (2) the extension to a multidimensional framework can be made in the same way as outlined by Kelderman (1989) . Parameters are estimated by modified iterative proportional fitting. The algorithm is a relatively straightforward modification of the algorithm used for the dichotomous loglinear Rasch model (Kelderman, 1984 (Collis & Davey, 1986) . The simplest of these consists of one item at each level, but more accurate measurement can be attained by having several items at each level (Wilson, 1989 (Romberg, Collis, Donovan, Buchanan, & Romberg, 1982; Romberg, Jurdak, Collis, & Buchanan, 1982 (Guttman, 1941 Downloaded from the Digital Conservancy at the University of Minnesota, http://purl.umn.edu/93227. May be reproduced with no cost by students and faculty for academic use. Non-academic reproduction requires payment of royalties through the Copyright Clearance Center, http://www.copyright.com/ schemes. The results of the estimations of these models are provided in Table 4 . Clearly, the minimal and maximal scoring models fit almost equally well, but were somewhat less well-fitting than the standard scoring scheme. Figure 1 ). The inconsistency of this item with expectation has already been noted elsewhere (Wilson & Iventosch, 1988, p. Figure 3a . A scoring scheme corresponding to this would be dichotomous, with a score of 0 awarded for G and a score of 1 given for the remainder. On the basis of the developmental literature referred to in Siegler (1987) , there is a strong tendency for Count-All (C) to develop first. Therefore, Scheme A might be modified to Scheme B, in which the score for G and C remain the same, but the three remaining strategies receive a score of 2. A further modification is suggested by noting that R is usually considered the superior strategy (at least in the class of items used by Siegler), so Scheme B might be modified to Scheme C (Figure 3c ) in which R alone receives the highest score. As is often the case, the appropriate scoring scheme is not known a priori. The context usually provides some indication of the most probable alternatives, as in this case, but will seldom provide a definitive resolution. Then, other things being equal, the OPM that provides the better overall fit among these alternatives will have the greater empirical support.
There were 68 students with complete data records, from kindergarten, grade 1, and grade 2. The items ranged from easy (e.g., 4 + 1 = ?) to more difficult (e.g., 17 + 6 = ?). For illustrative purposes, the following subset of the Downloaded from the Digital Conservancy at the University of Minnesota, http://purl.umn.edu/93227. May be reproduced with no cost by students and faculty for academic use. Non-academic reproduction requires payment of royalties through the Copyright Clearance Center, http://www.copyright.com/ original item set is discussed below: (1) 12 + 2, (2) 14 + 1, (3) 3 + 14, (4) 1 + 14, (5) 17 + 4, and (6) 16 + 6. These were combined into three pairs. The first pair was taken from Siegler's (1987) Problem Type 1 in which the larger addend is first, and the smaller addend is relatively small (i.e., from 1 to 3). The second pair was taken from Siegler's Problem Type 2 that is the same as Problem Type 1 except that the larger addend is second. The third pair was taken from Siegler's Problem Type 4 in which the larger addend is first, and the smaller addend is relatively larger (from 4 to 6), which means that the sum is also relatively larger. The three scoring schemes discussed above are provided in Table 5 .
Results. Table 6 gives the AIC for each scoring scheme. Note that for these three scoring This analysis has capitalized on the framework allowed by Kelderman's (1984 Kelderman's ( , 1989 (Andrich, 1978) (Dayton & Macready, 1989; Goodman, 1990; Haertel & Hativa, 1986; Yamamoto, 1988 Downloaded from the Digital Conservancy at the University of Minnesota, http://purl.umn.edu/93227. May be reproduced with no cost by students and faculty for academic use. Non-academic reproduction requires payment of royalties through the Copyright Clearance Center, http://www.copyright.com/
